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EL PASO/YSLETA SCHOOLS GET-AWAY SPECIAL 
SPACE SHUTTLE STUDENT PROJECTS 
2 . 0 . 1  DAVID BOWDEN - EXP. 1-B - GROWTH OF LETTUCE SEEDS 
PURPOSE: The  p u r p o s e  of t h i s  p ro jec t  i s  t o  see how t h e  L a c t u c a  
Sa t iva .  ( l e t t u c e )  seed w i l l  g e r m i n a t e  a n d  grow i n  a w e i g h t l e s s  
environment .  T h i s  project w i l l  a l s o  answer many ques t ions  such  
as: w h a t  t h e h e a l t h o f t h e  p l a n t s w i l l  be, t h e b i o m a s s  o f  p l a n t s  
grown i n  m i c r o g r a v i t y ,  and t h e  f o r m a t i o n  of new root s t r u c t u r e s  
i n  m i c r o g r a v i t y .  
PROCEDURE: The expe r imen t  hardware i s  a s e l f - c o n t a i n e d  a n d  f u l l y  
automated growth chamber p r o v i d i n g  a l l  t h e  r e q u i r e d  f a c t o r s  f o r  
p r o p e r  g e r m i n a t i o n .  I t  p r o v i d e s  a t e r r a r i u m  e n v i r o n m e n t  ( o n  a 
s m a l l  scale) w i t h  p i l o t  l i g h t ,  t o  one chamber l e v e l ,  t e m p e r a t u r e  
c o n t r o l  and t h e r m a l  i n s u l a t i o n .  The p r o j e c t  a l s o  p r e s e r v e s  a l l  
specimens f o r  f u r t h e r  ground based t e s t i n g .  
T h i s  e x p e r i m e n t  i s  d e s i g n e d  t o  r u n  1 1 2  h o u r s .  T h e  f i r s t  
f u n c t i o n ,  a f t e r  a c t i v a t i o n ,  w i l l  i n v o l v e  pumping growth s o l u t i o n  
i n t o  t h e  v a r i o u s  chambers .  The s e c o n d  pumping w i l l  o c c u r  a t  72 
hours .  The f i n a l  pumping w i l l  be t h e  f i x a t i v e  i n t o  t h e  chambers. 
The l i g h t i n g  c y c l e  w i l l  be 10  minu tes  of l i g h t  e v e r y  hour .  
2 .0 .2  GISELE BRYANT - EXP. 2-B - SEED GERMINATION 
PURPOSE: T h i s  expe r imen t  w i l l  o b s e r v e  g e n e t i c  changes i n  b a r l e y  
seeds g e r m i n a t e d  i n  m i c r o g r a v i t y .  F u r t h e r ,  t h e  e x p e r i m e n t e r  
p l a n s  t o  d e t e r m i n e  i f  these  seeds w i l l  have g e n e t i c  c h a n g e s  i n  
f u t u r e  g e n e r a t i o n s .  
PROCEDURE: P l a c e  1 0 0  r a w  s e e d s  i n  t h e  c d n t a i n e r .  B r i n g  t h e  
t e m p e r a t u r e  t o  2OoC +/- 5OC. I n j e c t  a p p r o x i m a t e l y  4 0  cc of 
h y d r o p o n i c  H 0. Turn  LEDs on 72 h o u r s  a f t e r  H20 is i n j e c t e d  i n  
i n t e r v a l s  of 1 0  m i n u t e s  e v e r y  h o u r .  I n j e c t  f i n a l  1 5  cc. 
hydroponic  H20 i n t o  chamber p r ior  t o  t e r m i n a t i o n .  
2.0.3 DONALD R. CAKE - EXPO 3-B - GROWTH OF BRINE SHRIMP 
PURPOSE: The goal  of t h e  expe r imen t  i s  t o  s t u d y  t h e  growth ra te  
of b r i n e  sh r imp  and m o r p h o l o g i c a l  deve lopmen t  d u r i n g  t h e  h a t c h i n g  
of b r i n e  s h r i m p  eggs ove r  a 72 -hour  p e r i o d .  The d a t a  f r o m  t h i s  
expe r imen t  w i l l  add i n f o r m a t i o n  t o  a n  organism t h a t  h a s  a l r e a d y  
received a great d e a l  of s t u d y .  
PROCEDURE: B r i n e  S h r i m p  w i l l  be i n j e c t e d  at 0 h o u r s ,  2 4  h o u r s ,  
48 hour s ,  and 6 0  h o u r s  i n t o  t h e  h a t c h i n g  chamber of t h e  c a n i s t e r .  
A t  T e l l 2  h o u r s ,  d u r i n g  d e a c t i v a t i o n ,  a f i x a t i v e  w i l l  be i n j e c t e d  
i n t o  t h e  chamber. 
2.0.4 PRISCILLQ CAMPOS - EXP. 4-8 - GERMINATION OF TURNIP SEEDS 
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PURPOSE: The g o a l  of  t h i s  expe r imen t  is two-fold.  The f i r s t  i s  
t o  c o l l e c t  s t a t i s t i c a l  d a t a  on t h e  g e r m i n a t i o n  r a t e  of t u r n i p  
s e e d s  i n  m i c r o g r a v i t y .  The s e c o n d  g o a l  i s  t o  c o n d u c t  a p o s t -  
f l i g h t  a n a l y s i s  of t h e  p l a n t  b i o m a s s  a n d  c e l l u l a r  s t r u c t u r e .  
S i n c e  p l a n t s  a r e  b e i n g  c o n s i d e r e d  f o r  u s e  i n  t h e  C l o s e  L i f e  
S u p p o r t  System, t h i s  d a t a  c o u l d  p r o v i d e  u s e f u l  i n f o r m a t i o n  on 
w h a t  t y p e s  of p l a n t s  are  best s u i t e d  f o r  such  a system. 
PROCEDURE: The t u r n i p  seeds w i l l  g r o w  i n  s p a c e  fo r  a p p r o x i m a t e l y  
f i v e  d a y s  and t h e n  be p r e s e r v e d  f o r  examinat ion .  The c o n t a i n e r  
w i l l  be k e p t  a t  a c o n s t a n t  t e m p e r a t u r e  o f  70°F (2OOC). The 
container a l s o  h a s  l inear  actuators  t o  i n j ec t  water o r  p r e s e r v a -  
t i v e  o n t o  t h e  seedbed a u t o m a t i c a l l y .  
The c o n t a i n e r  i s  made o f  c l e a r  p l e x i g l a s s  . I t  i s  s e c u r e d  b y  
fou r  b o l t s  w i t h  n u t s ,  washe r s ,  and s p l i t  washers.  The c o n t a i n e r  
h a s  t h r e e  m a i n  sec t ions  and it w i l l  be d i v i s i b l e  f o r  e a s y  c lass i -  
f i c a t i o n .  The f i r s t  s e c t i o n  i s  t h e  expe r imen t  e lectronics ,  t h e  
l i n e a r  a c t u a t o r s .  One of t h e  a c t u a t o r s  w i l l  i n j e c t  water  w h i l e  
t h e  second i n j e c t s  p r e s e r v a t i v e  o n t o  t h e  seeds. The second l e v e l  
i s  t h e  l i q u i d s  c o n t a i n e r  m e a s u r i n g  x 5 "  x 3".  I t  h a s  two  
h o l e s  b o r e d  i n t o  i t ,  a n d  e a c h  o n e  h a s  a p l u n g e r ,  w h i c h  w i l l  
i n d i v i d u a l l y  p u s h  water  a n d  f o r m a l i n .  The t h i r d  l e v e l  i s  t h e  
seedbed w h i c h  m e a s u r e s  5" x 5'' x 1" a n d  h a s  a 4 "  d i a m e t e r  c i r c l e  
bored i n t o  it. T h e r e  2 0 0  seeds w i l l  be p l aced  w i t h  a b o u t  e i g h t  
l a y e r s  of p a p e r  t o w e l s ,  f o u r  above and f o u r  below t h e  seeds. 
A t  T = l ,  t h e  l i n e a r  a c t u a t o r s  w i l l  i n j e c t  1 5 c c  o f  water i n t o  t h e  
s e e d  chamber .  A f t e r  t h e  water h a s  b e e n  i n j e c t e d ,  t h e  p l u n g e r  
w i l l  be r a i s e d  t o  re lease a i r  p r e s s u r e .  A t  t h e  same t i m e ,  t h e  
heaters w i l l  keep  a s t a b l e  t e m p e r a t u r e  i n s i d e  t h e  seed chamber. 
The s e e d s  w i l l  c o n t i n u e  t o  germina te  f o r  a b o u t  f i v e  d a y s .  The 
h e a t e r s  w i l l  be t u r n e d  o n  and  o f f  d u r i n g  t h e  f i v e  d a y s  a s  w e l l .  
A t  T=112?  a n o t h e r  l i n e a r  a c t u a t o r  w i l l  i n j e c t  10  cc of f o r m a l i n  
i n t o  t h e  seed chamber .  The  seeds w i l l  be p re se rved  t o  p r e v e n t  
t h e  t u r n i p  seeds  f r o m  d e c a y i n g .  D a t a  w i ' l l  be r eco rded  t o  
d e t e r m i n e  how many of t h e  seeds have ge rmina ted  and t h e  s t r u c t u r e  
of  t h e  p l a n t s .  
2.0.5 CLAY CASAREZ - EXP. 5-P - LIQUID LASER 
PURPOSE: The  l a s e r  h a s  many p h y s i c a l  uses i n  s p a c e ,  a n d  t h i s  
e x p e r i m e n t  w i l l  e v a l u a t e  t h e  c h a n g e s  i n . t h e  e f f e c t i v e n e s s  o f  a 
Dye Laser i n  a zero g r a v i t y  envi ronment .  
PROCEDURE: Br ing  t h e  t e m p e r a t u r e  up t o  O°C and m a i n t a i n  a t  O°C+. 
Then f o l l o w  p r o c e d u r e s  on f l o w  cha r t  f o r  l i q u i d  laser project .  
2.0.6 MONICA CHAVEZ - EXP. 6-B - PLANARIA REGENERATION 
PURPOSE: The p l a n a r i a  r e g e n e r a t i o n  ob jec t ive  i s  t o  observe t h e  
e f f e c t  of m i c r o g r a v i t y  on  c e l l  r e g e n e r a t i o n .  F u r t h e r ,  t h i s  
project  w i l l  d e t e r m i n e  i f  r e g e n e r a t i o n  w i l l  be a l te red  by e i t h e r  
be ing  a c c e l e r a t e d  o r  d e c e l e r a t e d .  I n  t h e  n e a r  f u t u r e ,  s u r g e r y  
w i l l  be p e r f o r m e d  i n  o u t e r  s p a c e ;  w i t h  t h i s  c e l l  r e g e n e r a t i o n  
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i n f o r m a t i o n  a v a i l a b l e ,  p o t e n t i a l  h a z a r d s  o r  b e n e f i t s  can  be a n t i -  
c i p a t e d  i n  t h e  h e a l i n g  p rocess .  
PROCEDURE: T h i s  expe r imen t  w i l l  send 1 5  P l a n a r i a  Dugesia  T i g r i n a  
(brown p l a n a r i a )  i n t o  t h e  growth chamber of t h e  exper iment .  They 
w i l l  be k e p t  a l i v e  by t h e  c i r c u l a t i o n  of t h e  l i q u i d  medium bo th  
p r i o r  t o  f l i g h t  a n d  t h r o u g h  f i v e  d a y s  o f  t h e  m i s s i o n .  P r i o r  t o  
d e a c t i v a t i o n ,  a f i x a t i v e  w i l l  be d i f f u s e d  t h r o u g h o u t  t h e  s o l u t i o n  
i n  order t o  p r e s e r v e  t h e  P l a n a r i a .  The f i x a t i v e  w i l l  e n a b l e  t h e  
o b s e r v a t i o n  of t h e i r  s u r v i v a l .  
2.0.7 KELLY FOSTER - EXP. 7-P - WICKING EXPERIMENT 
PURPOSE: T h i s  p r o j e c t  i s  d e s i g n e d  t o  c o l l e c t  d a t a  o n  t h e  
a c c u m u l a t i o n  of  f l u i d  on a m e t a l l i c  s c r e e n  due  t o  wicking.  T h i s  
i n f o r m a t i o n  w i l l  h e l p  e v a l u a t e  t h e  f u e l  r e c o v e r y  e f f i c i e n c y  of 
t h e  Space S h u t t l e  f u e l  ce l l s .  
PROCEDURE: A s m a l l  s a m p l e  o f  t h e  f u e l  screen u s e d  i n  t h e  f u e l  
s y s t e m  of t h e  space s h u t t l e ,  t o  t r a n s p o r t  f u e l  from t h e  s t o r a g e  
t a n k s  t o  t h e  combust ion s e c t i o n ,  is used i n  t h i s  exper iment .  The 
s c r e e n  i s  p l a c e d  i n  b e t w e e n  t w o  s i n g l e  s i d e d  pieces  of c o p p e r  
c l a d  m a t e r i a l  c r e a t i n g  a c a p a c i t o r .  The d i e l e c t r i c  of t h e  
c a p a c i t o r  c o n s i s t s  of t h e  s c r e e n  a n d  t h e  f l u i d .  In t h i s  c a s e  
f r e o n  113  r e p r e s e n t s  t h e  f u e l ,  w h i c h  w i l l  w i c k  on t h e  screen. 
T h e  i n c r e a s i n g  a n d  d e c r e a s i n g  of t h e  f l u i d  on  t h e  s c r e e n  w i l l  
c a u s e  t h e  c a p a c i t a n c e  of t h e  c a p a c i t o r  t o  c h a n g e .  T h e  c h a n g i n g  
c a p a c i t a n c e  w i l l  be d i g i t i z e d  and stored i n  t w o  2k EEPRONs. 
The e x p e r i m e n t  w i l l  be t u r n e d  o n  by  t h e  n o i s e  g e n e r a t e d  b y  t h e  
e n g i n e s  a t  l i f t o f f .  The n o i s e  w i l l  be c o n v e r t e d  t o  e l e c t r i c a l  
e n e r g y  b y  a p i e z o  c r y s t a l ,  w h i c h  t u r n s  on  a t r a n s i s t o r ,  w h i c h  
p i c k s  up a r e l a y ,  which p u t s  power on t h e  expe r imen t .  
Power w i l l  remain on t h e  exper iment  fo r  a p p r p x i m a t e l y  1 5  minutes .  
T h i s  is accompl i shed  t h r o u g h  a t i m i n g  c i r c u i t  which w i l l  remove 
power a f t e r  a p p r o x i m a t e l y  1 5  m i n u t e s .  P o w e r  i s  f e d  t h r o u g h  a 
magne t i c  l a t c h i n g  r e l a y  which i s  c o n t r o l l e d  by GCD r e l a y  B. When 
GCD r e l a y  B i s  i n  t h e  " l a t e n t "  p o s i t i o n ,  power i s  f ed  t h r o u g h  t h e  
m a g n e t i c  l a t c h i n g  r e l a y  t o  t h e  e x p e r i m e n t .  When G C D  r e l a y  B i s  
made "hot",  t h e  power i s  removed from t h e  expe r imen t  and remains 
removed even when GCD r e l a y  B goes  back t o  t h e  " l a t e n t "  p o s i t i o n .  
2.0.8 KAREN ~ E ~ ~ A  - EXP. 8-B - EFFECTIVENESS OF ANTIBIOTICS 
ON BACTERIA 
PURPOSE: T h i s  e x p e r i m e n t  w i  11 d e t e r m i n e  t h e  e f f e c t i v e n e s s  of 
a n t i b i o t i c s  on  bac t e r i a  i n  m i c r o g r a v i t y  a s  compared  w i t h  t h a t  
a c t i o n  on e a r t h .  The d a t a  w i l l  b e  o b t a i n e d  o n  a p h o t o g r a p h i c  
p l a t e  b e i n g  exposed th rough  t h e  p l e x i g l a s s  c o n t a i n e r  by LEDs. The 
s i g n i f i c a n c e  o f  t h i s  e x p e r i m e n t  w i l l  be t o  p r o v i d e  d a t a  t o  
f u t u r e  human s p a c e  c o l o n i e s ,  a s  t o  t h e  u s e  a n d  e f f e c t i v e n e s s  o f  
a n t i b i o t i c s  t o  t r e a t  bac t e r i a l  diseases. 
P R O C E D U R E :  Once i n  o r b i t ,  t h e  heater  w i l l  be t u r n e d  o n  to h e a t  
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t h e  c o n t a i n e r  t o  37OC. Then a l i n e a r  a c t u a t o r  w i l l  p u s h  down t h e  
p l u n g e r  of  t h e  s y r i n g e  and p u n c t u r e  a membrane. T h i s  a l l o w s  t h e  
l y o p h i l i z e d  b a c t e r i a  t o  become a c t i v e  b y  b e i n g  mixed  w i t h  
n u t r i e n t  b r o t h .  I t  w i l l  b e  i n  t h i s  s t a t e  i n  t h e  s y r i n g e  f o r  6 
h o u r s .  Then t h e  l i n e a r  a c t u a t o r  o n c e  a g a i n  p u s h e s  t h e  p l u n g e r  
a n d  p u n c t u r e s  a n o t h e r  membrane so t h a t  t h e  m i x t u r e  o f  t h e  
bacteria and b r o t h  are  sp rayed  o u t  o n t o  a s u r f a c e  of  agar i n  t h e  
growth chamber. Two m i n u t e s  l a t e r  t w o  a n t i b i o t i c  d i s c s  w i l l  be 
l o w e r e d  a n d  placed o n t o  t h e  s u r f a c e  of t h e  aga r  b y  t h e  l i n e a r  
a c t u a t o r .  A f t e r  20 h o u r s  have  passed ,  a p i c t u r e  w i l l  be t a k e n  
from t h e  b o t t o m  o f  t h e  c o n t a i n e r  u s i n g  a p h o t o g r a p h i c  p l a t e  a n d  
t w o  y e l l o w  LEDs. On t h e  c o m p l e t i o n  of t h e  photograph  e v e r y t h i n g  
w i l l  be t u r n e d  o f f ,  i n c l u d i n g  t h e  hea t .  
2 .0 .9  REBECCA LOPEZ - EXP. 9-B - OBSERVING GROWTH OF SOIL MOLD 
PURPOSE: T h i s  expe r imen t  w i l l  examine t h e  growth p a t t e r n s  of t h e  
mold  Mucor r o u x i i  u n d e r  a n a e r o b i c  a n d  a e r o b i c  c o n d i t i o n s  w h i l e  
e x p o s e d  t o  m i c r o g r a v i t y .  The g r o w t h  of t h e  m o l d  i s  a f f e c t e d  b y  
t h e  e n v i r o n m e n t a l  c u l t u r i n g  c o n d i t i o n s .  I n  a n  a e r o b i c  e n v i r o n -  
ment s r o u x i i  c l o s e l y  resembles t h e  morphology of 'common bread 
mold .  S p o r a n g i u m  i s  p r o d u c e d  w i t h  s p o r e s  a n d  r h i z o i d s .  Under  
a n a e r o b i c  c o n d i t i o n s  t h e  5 r o u x i i  morphology i s  s i m i l a r  t o  t h a t  
of y e a s t .  T h e  d a t a  f r o m  t h i s  p r o j e c t  may g l e e n  new k n o w l e d g e  
a b o u t  t h e  l i f e  c y c l e  of M. r o u x i i .  I t  w o u l d  be u s e f u l  s i n c e  &,, 
r o u x i i  c a n  c a u s e  severe c r o p  damage. 
PROCEDURE: B o t h  o f  t h e  c o n t a i n e r s  t h a t  w i l l  be u s e d  f o r  t h i s  
e x p e r i m e n t  w i l l  be made out of p l e x i g l a s s ,  s e a l e d  w i t h  RTV 
s e a l a n t ,  a n d  b o l t e d  t o g e t h e r  w i t h  o n e  q u a r t e r  i n c h  s t a i n l e s s  
s teel  a l l - t h r e a d  b o l t s .  Be fo re  t h i s  expe r imen t  i s  p l a c e d  i n  t h e  
c a n i s t e r  75 m i l l i l i t e r s  of agar medium w i l l  be poured i n t o  e a c h  
of t h e  p l e x i g l a s s  c o n t a i n e r s ,  a n d  t h e  a t m o s p h e r e  o f  o n e  o f  t h e  
c o n t a i n e r s  w i l l  be changed t o  t h e  a n a e r o b i c  c o n d i t i o n  w i t h  ca rbon  
d i o x i d e  and n i t rogen  gases. The f o l l o w i n g  s t e p s  w i l l  b e  t h e  time 
l i n e  for t h i s  exper iment :  A t  T = l  t h e  t w o  h e a t e r s  w i l l  b r i n g  t h e  
t e m p e r a t u r e  t o  28OC p l u s  5 O  or  minus 3O and t h i s  t e m p e r a t u r e  w i l l  
be m a i n t a i n e d  t h r o u g h o u t  t h i s  e x p e r i m e n t .  Then t h e  # l  l i n e a r  
a c t u a t o r  w i l l  be t u r n e d  o n ,  d r i v i n g  s y r i n g e s  A a n d  B t o  e a c h  
i n j e c t  2 0  m i c r o l i t e r s  o f  -I__. Mucor ---- r o u x i i  s p o r e  i n t o  t h e  g r o w t h  
chambers .  A f t e r  35 1 / 2  h o u r s  h a v e  e l a p s e d ,  t h e  t w o  y e l l o w  LED 
l i g h t s  w i l l  be a c t i v a t e d  f o r  4 0  s e c o n d s .  T h i s  w i l l  t a k e  
pho tographs  of  t h e  growth s t r u c t u r e  of t h e  Mucor r o u x i i  c u l t u r e  
b e f o r e  i n j e c t i n g  t h e  p r e s e r v a t i v e .  A f t e r 0  m i n u t e s  h a v e  
e l a p s e d ,  #2 l i n e a r  a c t u a t o r  w i l l  be  t u r n e d  on, d r i v i n g  s y r i n g e s  C 
a n d  D t o  e a c h  i n j e c t  3 cc o f  F o r m a l i n p r e s e r v a t i v e o n o n e  s i d e o f  
t h e  agar medium. F i n a l l y ,  t h e  expe r imen t  can  be t u r n e d  o f f .  
2 - EXP. 10-B - POST F L I G R  
PLANT GENETIC STRUCTURE 
( W i l l  n o t  p a r t i c i p a t e  i n  f l i g h t  o p e r a t i o n s )  
2.0.11 
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PURPOSE: T h i s  expe r imen t  i s  t o  t es t  fo r  s i m i l a r i t i e s  o r  changes  
b e t w e e n  c r y s t a l s  of P o t a s s i u m  Aluminum S u l f a t e  grown i n  z e r o  
g r a v i t y  and t h o s e  grown on earth,  T h e  c r y s t a l s  grown a b o a r d  t h e  
s h u t t l e  w i l l  be compared  t o  a l i k e  s e t  of c r y s t a l s  grown u n d e r  
t h e  same c o n d i t i o n s  i n  E l  Paso. S e v e r a l  tests w h i c h  a r e  s t a n d a r d  
t o  c r y s t a l  t e s t i n g  w i l l  be  used. It i s  e x p e c t e d  t h a t  better,  o r  
e v e n  c l o s e - t o - p e r f e c t ,  c r y s t a l s  w i l l  be grown. They  w i l l  
p r o b a b l y  be much clearer and may p o s s i b l y  have a d i f f e r e n t  shape  
t h a n  t h o s e  grown on e a r t h .  
PROCEDURE: The s o l u t i o n ,  H20 a n d  Alum, w i l l  be p r e p a r e d  i n  E l  
Paso. It  w i l l  i m m e d i a t e l y  be p l a c e d  i n  t h e  growth chamber i n  t h e  
s t r u c t u r e  and t h e  l a t t e r  w i l l  b e  sealed and r e a d y  fo r  shipment .  
When t h e  e x p e r i m e n t  i s  t u r n e d  o n ,  a l i n e a r  a c t u a t o r  w i l l  p u s h  a 
p l u n g e r  down a small  s h a f t ,  t h u s  r e l i e v i n g  t h e  n e g a t i v e  p r e s s u r e  
w i t h i n  t h e  g r o w t h  chamber .  The c r y s t a l s  s h o u l d  t h e n  b e g i n  t o  
grow. A t  t h i s  t i m e  t h e  expe r imen t  w i l l  be f i n i s h e d  and r e a d y  f o r  
t e s t i n g .  (Dur ing  a l l  of t h i s ,  t h e  t e m p e r a t u r e  w i l l  be m a i n t a i n e d  
a b o v e  z e r o  d e g r e e s  C e l s i u s . )  The t i m e  d u r a t i o n  f o r  t h e  l i n e a r  
a c t u a t o r  t o  move t h e  p l u n g e r  w i l l  be one  minute ,  
2.0.12 - RUDY SANTINI - EXP, 12-B - SYMBIOTIC GROWTB OF CHLORELLA 
AND KEFIR IN MICROGRAVITY 
PURPOSE: The goal of t h i s  expe r imen t  i s  t o  e s t a b l i s h  a s y m b i o t i c  
l i f e  s u p p o r t  sys tem i n  m i c r o g r a v i t y  and  mon i to r  t h e  growth ra te  
o f  t h e  t w o  b i o l o g i c a l  organisms.  K e f i r ,  a c o m p o s i t e  l ac tose  
f e r m e n t i n g  y e a s t ,  w i l l  p r o v i d e  t h e  ca rbon  source .  C h l o r e l l a ,  a 
u n i c e l l u l a r  g r e e n  a lgae,  w i l l  u s e  t h e  ca rbon  d i o x i d e  p r o v i d e d  by 
t h e  K e f i r ,  and i n  t u r n  produce  oxygen. I n  effect, a c l o s e d  eco- 
s y s t e m  w i l l  be e s t a b l i s h e d .  C l o s e d  l o o p  l i f e  s u p p o r t  s y s t e m s ,  
c o n t a i n i n g  b i o l o g i c a l  o r g a n i s m s  h a v e  b e e n  p r o p o s e d  f o r  u s e  i n  
space  s t a t i o n s  and manned i n t e r p l a n e t a r y  space c r a f t .  The d a t a  
f r o m  t h i s  e x p e r i m e n t  w o u l d  be a f i r s t  s t e p  i n  u n d e r s t a n d i n g  t h e  
o p e r a t i o n a l  dynamics of such  a system i n  space.  
PROCEDURE: When t h e  power  i s  t u r n e d  on ,  t h e  h e a t e r  w i l l  be 
act ivated t o  m a i n t a i n  t h e  c o n t a i n e r  w i t h i n  t h e  t e m p e r a t u r e  r a n g e  
of 2Oo-2S0C. Then t h e  l i n e a r  a c t u a t o r  w i l l  move a b l a d e  forward 
(3 /16  i n c h )  b r e a k i n g  t h e  membrane w h i c h  i s  h o l d i n g  b a c k  t h e  
n u t r i e n t s  from t h e  C h l o r e l l a  a n d  K e f i r .  A f t e r  t h e  membrane is 
p u n c t u r e d ,  t h e  l i n e a r  a c t u a t o r  w i l l  p u l l  t h e  b l a d e  b a c k  3 / 1 6  
i n c h .  A f t e r  1 1 2  h o u r s  growth t i m e ,  t h e  ' l i n e a r  a c t u a t o r  w i l l  p u l l  
f u l l  back and ac t  as  a s u c t i o n  cup  p u l l i n g  t h e  p reserva t ive  i n t o  
t h e  chamber. A f t e r  f i v e  minu tes  have  e l a p s e d ,  a l l  of  t h e  power 
w i l l  be t u r n e d  o f f .  
2.0.13 JOHN THURSTON - EXP. 13-P - DRAM CHIPS 
PURPOSE: T h i s  p r o j e c t  i s  des igned  t o  f i n d  o u t  i f  t h e  c o n d i t i o n s  
o f  space s u c h  a s  cosmic r a y s  a n d  w e i g h t l e s s n e s s  a f f e c t  t h e  
p e r f o r m a n c e  of c o m p u t e r  c h i p s .  T h i s  w i l l  be a c c o m p l i s h e d  b y  
t e s t i n g  c o m p u t e r  memory c h i p s  on  t h e  g r o u n d  a n d  i n  s p a c e .  Bo th  
J a p a n e s e  a n d  American c h i p s  w i l l  b e  u s e d  t o  see i f  t h e r e  is a n y  
d i f f e r e n c e  i n  t h e i r  performance. A f t e r  t h e  f l i g h t ,  t h e  resu l t s  
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o b t a i n e d  i n  s p a c e  w i l l  be compared t o  t h e  r e s u l t s  p r e v i o u s l y  
ob ta ined  on t h e  ground and any d i f f e r e n c e s  analyzed.  
PROCEDURE: Dynamic Random Access Memory ( D R A M )  c h i p s  w i l l  be 
used. The DRAMs c o n s i s t  of thousands of t r a n s i s t o r s  i n  which t h e  
g a t e s  can  be c h a r g e d  t o  a c e r t a i n  v o l t a g e  l e v e l .  Because  t h e  
charge on t h e  g a t e s  l e a k s a w a y s l o w l y t h e  c h a r g e s h a v e  t o b e  read 
and restored t o  the i r  proper  l e v e l  p e r i o d i c a l l y .  This  p r o c e s s  i s  
known a s  r e f r e s h .  I f  r e f r e s h  i s  n o t  d o n e  w i t h i n  a c e r t a i n  t i m e  
l i m i t ,  t h e  c h a r g e  i n  t h e  ga tes  w i l l  have l e a k e d  away and  any  d a t a  
s t o r e d  i n  t h e  c h i p s  w i l l  be  l o s t .  
T e s t i n g  o f  t h e  D R A M s  w i l l  be  done by u s i n g  a m i c r o p r o c e s s o r  t o  
w r i t e  a t e s t  p a t t e r n  t o  t h e  c h i p s  and t h e n  count  any errors t h a t  
occur. A 2R EEPROM w i l l  be  used  t o  r e c o r d  t h e  number of errors 
t h a t  occur. This  t e s t i n g  w i l l  be done wi th  d i f f e r e n t  amounts of 
t i m e  be tween r e f r e s h  c y c l e s  t o  d e t e r m i n e  how fast t h e  c h a r g e  i s  
leaking away from the g a t e s .  , 
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Clay Casarez- 9B 
Project: Testing a liquid Laser 
The problem t o  be studied is the construction of a liquid laser capable 
a) - the temperature of the laser unit - l iquid laser mcl space 
surrounding the l igh t  pump area; 
b) the condition of the generated beam in  respect t o  color, 
intensity, and distortion; 
c) the relative power output of the laser under both conditions. 
The proposed experiment is t o  be limited t o  the use of a liquid laser 
Laser stands for L i  h t  
The solid laser consists of: 
of comparing the behavior of a liquid laser on earth and one i n  space 
regarding : 
only in  order to  observe how the liquid w i l l  react in  the near zero gravity 
of space as opposed t o  the earth's gravity. 
There are four kinds o elasers. -e: solid, l i q u m  and semi- 
conductor. 
a) a rod of aluminum oxide with small 
amounts of impurities such as chronim; b) a l igh t  source suspended around 
the laser rod consisting of xenon flash tubes or similar l ight intensity 
(the l ight tube being ei ther  linear or spiral);  c) one ful ly  reflective 
mirror and one semi-reflective mirror system placed a t  opposite ends of 
the laser rod, as shown in  Figure 1.1 
chronium electrons causing the electrons t o  "jump" into a higher orbit. 
The chromium electrons then tend t o  return into their  normal orbit  and 
is  so doing, liberate energy in  the form of l ight .  The l ight  particles 
are then reflected back and for th  between the mirrors unt i l  the beam 
becomes strong enough t o  pi-iss through the semi-reflective mirror i n  a 
coherent beam. 
The liquid of dye laser works on the same principle as the solid 
laser except the medium is pusked through the optical cavity by means of 
a mechanical liquid p q  system. 
plished by the use of a p r i m  or a defraction grating? isolat  ng only 
l i f icat ion by Stimulated Emission of Radiation. 
The lasing action occurs when the l ight  source p q s  or excites the 
Tuning of the Coher n t  beam is accom- 
the part  of the s p e c t m  t o  be studied, as shown in Figure 2.  3 
The gas laser's operation consists of: 
a gas discharge tube that  is highly evacuated and then f i l l e d  with 
gas, placed between two mirrors forming a resonant optical cavity. 
When the gas is  excited via  an external energy source such as a current 
discharge, photons are produced and due t o  the ampli$ying action of 
the cavity and mirrors, laser radiation is produced. 
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